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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent exfoliation of an 
electrode in a gallium nitride based semiconductor 
element. 

SOLUTION: A gallium nitride based light emitting 
element is provided with an insulator mask which is 
formed on substrate crystal whose uppermost layer is a 
first semiconductor layer of a first conductivity type and 
has a stripe type aperture part, an active layer 
containing a semiconductor layer which is formed 
selectively in the stripe type aperture part of the mask 
and is shown by a general formula InpAlqGa1-p-qN (0<p 
<1, 0<q<1, 0<p+q<1), and a second semiconductor layer 
containing at least one semiconductor layer of a second 
conductivity type which is formed on the active layer 
and shown by a general formula InuAlvGal-u-vN (0<u<1, 
0<v<1, 0<u+v<1). Crystal structure of the first 
semiconductor layer is hexagonal system. Its surface is 
a (0001) face or a face having an angle of at most 10 
degrees to the (0001) face. The stripe of the mask is 

formed in the [1-100] direction of the first semiconductor layer or in the direction having an 
angle of at most 10 degrees to the [1-100] direction. 
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6 7©¥ffi«#fc#rt J WCa*fcHS. y »Fi4, #*«4©*»#U— IfJCJt 

[0 0 4 8] ^±<0<fc?(C N «§*J:«9 8b*W4«SE»^ I^LT, £&&A 1 G a N 7 3 , 7 4^5C^W 
"CI MmSflf«)««>*EV^ettJi(C««ffiASr(f^6fc niA 1 0 . 07G a o. 93N* 7 7 KB 6 5Rt/p 

fc, ffii4E^<&««E**MB 6 » mU&<n'fc$kWd&mz\£ S!A l 0. 07G a 0. 93N ^ 7 s/ KB 6 9 ©JSriMMcrt:, fl0 

-<TU-f ; cD^tg^{t{4^:#<^>-t-5o OTaotliA 1 £S i 0 2 G>R*#SSv**>"C* S 

[0 0 4 9] Mf-> pil«M:^oT^r/ft i 0 2 3±i:^ B lA 1 Ga N7 3, 7 4« 

SJi(0«l4 3Mma*ttt*O*W*U-Hf«JifcHS [0 0 5 4] A 1 G a N»«fi!cfi^lCI4, BtRfifcfi^^ 

O, IgfiBBfiSrSt^^-frSw^^-ct, »f£fiJE<£>(8;« lGaN 7 3, 7 4 C7)BJ¥I4 n ^ A 1 0 . 07G a 0 . 93N ^ 

3ftSpT1l6i:4S 0 7? KB 6 5&tfpSA 1 0 . 07G a 0. 93N * 7 7 K16 

[0 0 5 0] £ "bid, 3l::*3^Tt>, £ Qdit^-tfttfO l SStC/h$l\ S i 0 2 8H6 3(^J: 

it* v ****** i*-ir<D&ffim%mmi&i&.<ntzto<n o ssft^&tf*wi8 ozt i4###j 4 1 i^«t?*> 

K7>ri7^>^ s TI?T-*)Sfc«>KigXSS:1B*tC-C *SiAlGaN 7 3, 7 4 fcoT feW**^ 

£6. Sfc, ^{L^y *A£*#ft:o (1-10 0) S tfft*R<&&*f4«frbftv\, [S«:gifk«-BiL-Ct>#% 
(4~.tflllffiT-*>Sfc«>, £{fc#y ****** W4 t|5]«W»*^feSo 

*«8«IBt^#BII«cJ:o"C*rirt-6w4:*s-e*6. [0 0 5 5] *fc«!Sttffc»cBB LT 1 tmm<D 

[0 0 5 1 ] «Hft#l2» 116(4, *3gfE££{t;#!J $l^#<b*xS^ **Sffi#-C#*£, »ffi^DfliQ^ft 
^A^^*u-1ftcafflL^llffi0iJ2(O«tB&»r®!i!T- 30 Z><nX\ m<F>£ o I^fii£fi2f£ Ltzt t Id&flffifgtf*:*: 
H6l;i»S*Lfc. nmM2<Dm<ttf}) *A*l'- l4^ix(-<<4S4bl^AlGaNa«^fi^«t 

1f<0**fcll4£T (0 0 0 1) IMit^A^g S»^oaiRfc#b4xS 0 

T'£>£ 0 [0 0 5 6] $ <btC, *«#^«*^fi!t<Dfcfc<D K7^ 

[0 0 5 2] B6i:K^t, #3P,Sc7)g{b#y *A*^ 3i7f-^^^Kr**)S^*»iSXS^lS!*"C*>5Z 

-im, (11-20) m^mmt-r^^yy-frmm ytm8Ltetf*mtt&&<n n-ioo] 

6 1 |^3^m^niGaN3>^ h|6 2, 2fL^f U ")A^*9fl:«) (1-10 0) ^#Bflffi 

«nHG a N^>*? hB6 2 _k\zBf8.£ti, < l - 1 Srffli^T #fiSttiB«r^-r 5 ^ <b ^ t (4## 

OO^faOiHl M m(D^ h7^^FlP|fP6 4£r#o W4 <b(^^T*^5o 

fd?£ 2 0 0 0A (^y^/^ ho-A) COS i0 2 [0 0 5 7] ((#%#J5» B7I1 #*IJJS:afc# U 

n3, KS i 0 2 6 3£ffli*T»fcttlc»f££ 40 * ***** ^-incHffl LfctMfM 5 .^RlftBrffiEIT- 

ftfcW£0. 4/imWniAl 0 .07Ga 0 .93N^77K hZ> 0 H 7 (C^£;fxfc, 5 ^ ^ 

165, H^O. 1 Ai m(On®G a Njt^^ KB 6 6 x * U-if <D*»fleHJ4±T (0 0 0 1) ®^^®cb1-^ 

f^25A (t>^^hn-'A) n 0 .2 Ga 0 .8 N A^ H |T'fc5 fl H 7 {^7^ ^ ixfc*^^ (7)#%0iJ 5 (O^fk 

l^Fi^f^SOA (ty^hn-i^) (Din ^ U A**3*U-if(4, #%W 4 O^^i^ U-f 5 (C 

0.05G ao.95N»SH^b&S 7 ^(OMiWFi JttftLT, S i 0 2 -7 * * <7)^# £ . i§^^IC^ B B e ^^ 

56fSttB6 7, 0. ljimiOplGaNWKi St5a«Ji s S45. 
68, H^0. 4/imWpiAlo.07Ga 0 .93N^77 [0 0 5 8] i7CM^t, ^{k^!J 

KB69,J?$0. 2fimWpiGaN3>^ni7 1fl4, (11-20) 77^7166 
OeMLTt^. »«*ftlCJ: 9SAL^JI(4. 1 i$3^mWnSGaN^^ hB6 2, IS 

# [1 1-22] it4o"Cl>So Ni/AuW2ii 5t? nSGaN^y^hi6 2±ICffM^n, < 1 - 1 0 
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0>%fa<DX hy-t^mz&f&Ztltz, til iim<D£ffi. 
8 1 ^ft/vt' 1 %t<om 1 5/im, U^ 2 0 0 0A 
^^Fp-A) <DS i0 2 ^^^80, i£S i0 2 
? 8 OSrffl^TiltRW^rit*ixfe*$ 0. 4jim<Dn 
SA 1 o.07G a 0 .93N^ y y F182, ffS 0. 1 p m 
WniGa Nft#-f KJi 8 3 , J|^25A h 
P— A) Ol n 0 . 2 Gao.8 N ft^-#FJf t W- S 5 OA 
(^y^^f>n-A) 0) I no.05Gao.95N»BJiA»b 
4S7JI|»|W*fi*^#F«5iftttJi8 4, flESO. 1 
/im(OpiGaN*^Kl85, f^O. 
1A lo.07Ga 0 .93N^7«> KJf 8 6 , J?£0. 2 w m 
OpiGaN3>^ni87, S^p^Ga N ^ > ? ? 

hi 8 7±ic»rt*tt, posits 1 

til 5 n mtO^P^B^ofcS i 0 2 -v^^ 8 8, N i 
/Au<B2JI&JRav£/j:£ pli8 9. Ti/AlW2 

0*»*U nS^** KJS6 2*«tULfc»fcn* 
ffi9 1 ^MUl^o 

[0 0 6 0) 5 T'll, ffi 1 5 /1 m, PhIH 1 ju m 

2000A (t>^Ftn-A) <7)S i O 
2 ^^8 0S:ffl^5 o :<Oj:^iS i02 v^^ffl 
<^Tk> niAI 0 .07Ga 0 .93N^77Ki82, p SI 
A 1 0.07G a 0 . 93N^ 7yKl8 6, p^G a N=i>^ 

«4 i|5j«T-*>63i s , niGaNl6 2iIT'Si0 2 

•^^^(Z>fc5fi«ci:*v*««ca5ffiS!H: (s i 0 2 
Snfcffi«/*BI**fO>ft^iB« : KT, «S^d:Pf 

£s i o 2 w^t^^^ij^pcic-r^c t&x 

[0 0 6 1 ] {SSfcitt:, KMWftiflc 
^1-5amii#%^]4 £P«-Cfca. 

1 0 0] jjfaizjtmzti. mttfv <?As%*mfr<o d 
-100) ^#p^®£^T#^m®£m-f 5-<b 

[0062] «#%«6» H8(i, *«w**(k:^y 
*>j*3k*m» u— tFKBffl Lfc##w 6 <7>ttfc»rffiEi-e 
H8fc*$ftfc. *#%#)6com{b#y 

!f©*W*litt±-C (0 0 0 1) ffiSr^ffiii- 

[0 0 6 3] *#%«6^#%W5(OitVMi, #%#J 5 
fcfctf* (1 1-20) I^iI<l:t5f77-Y7S^ 
6 l^f $3/im(DnSGaN3y^^ hl6 2^ni 
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nt«9 3linlGa Ngffi9 2 <DBffil-®J*i**l*o 

[0 0 6 4] z<D&m. n«tt#riM>A© K?^iyf 
V^jdS^FIfT**)'?, #*M5(cJfc«LTMIc»igXgas 
ttftft;Sft5o ft*ifc«as**(MSfi<0 [1-1 
0 0] *l6Hc»jjtS*u ***¥3M*:<7> (1- 

/0 10 0) ^#H!iB«:fflv^-c*a»«B*:»rti-5-4:35S 

[0 0 6 5] «#%#'J7» 0 911, 

■>A**w#u-^iciifflLfc#%«7o«i»iKffiH"e 
m#is— f<D¥m&mi*±x ioood mzmmt-t 

20 [0 0 6 6] [D9(c£H*T, #3SW<0S{t;# x ) V 

im. (1 1-20) i^iit5t7r^ 

2 > J¥£0. 4 ju m«niA 1 0.07G a o.93N^ 7 y K 
13, Jf^O. l^im<Z)niGaN*WKl4, 

2 5 A (sf^fTs hP-A) (7) I n 0 . 2 Gao.8 NftT" 
#FJI 5 OA hP-A) (7) I no.05G 

a 0 . 95N«SJ1^P>*6 7HfflO#fi*^#F«jgf£tt 
15, f$0. 1 m<7>pilG a Nfttf'f K8 6 % p 
iG a N*^ Kg 6 < 1 - 1 0 0 >2f 

0 OA b o-A) (7)S i0 2 vx^7, 

1 0 2 7tfflv^T»tRtt(-»dtSixfc» 3 0. 4 
a/ m(DplA 1 0.07G a o.93N^ y y K/§ 9 , ff 3 0. 
2/im(OpSGaN3y^!^ilO, Ni/AuW2 
g^JS^b^S pig 1 3, Ti/Airo2i^f) 

/^niii2^M$titi/^o vyr^rmWin* 
&m#te<nx\ ^y^>y\c£ox®mi UMU 

ni^y^ hJi2^«taL/c«(CnSffil 2 S:ML 

■O^e 

^ [0 0 6 7] H9tr?P$tlfc**WO#%«7a)afb^ 

f-^r^Tg^l±|C, niGaN3y^ni2, n 

iAI 0 .07Ga 0 .93N^77 K13, niGaN^ 
KH4, ^fift^FWigfllttJi 5 , pSGaNW 
KS6SrffllEllfiffT-je*Lfc»(c % [1-10 

0] «4/i m(0^ h7>f ^ttWBBafflSSrftfO 

Si0 2 v^^7WU L*»S*IC % ^S^JRft^ 

mtB^&icJ: »9, HtjfES i 0 2 7(Ddfjpgfl{c<7) 
5^7 ^H^ICpSA 1 0.07G a 0 .93N^ 7 ^/ Kl 9 , p§! 
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[0 0 6 8] m 1 3 \^7jk L1t'&&<D*m# U~1f "Cli, 

Sfctf), Stt)Bt>*lSiBWlB«>)BJPO»0»^JiL<, 
0. 3+/-0. 1 /i mgfiCftot L£ 9 0 -*U-*t 

lft?tt, ^S^cftt s i o 2 SMCctoT 
««ft**it*ft=6fctf>* Sttl5^Si0 2 «7* 
■ewlffSrO. 1+/-0. 0i^mI«l:|iJ«J:< 
»<«:iis-e». Sot, **m0<-ew:tt*o4 t ^ 

Sr«l«lttJ:<»j*+6wi:36S-e#a. S i 0 2 ■ 

7l*Ga N^tffict "9 t>B*f*dS/h*^fc*C>, iittJI 5 

[0 0 6 9] 1EC:, iitj^cOiiO, (0 0 0 1) ffi£3!ffi 

i Ga N^MteA^B B B ^^^y t^^m&mco [1- ^ 

1 2 0] ^ftlcii [0 0 0 1] *|6]i:i^Sa[WfifcfiitS 
£#o 0 fi£oT, piGaN^>^^ hii oro«iit 

SEIPM (=S i 0 2 R7(OBBP«U8<D« : 4 /i m) IC 
Jt^Tl. 2^mlS^<ft5. -ftlC^T pMG 
a N^y^^ h| i Oliil -r«l:^otfcl Vy 
i^WS piil3 

SttCfefcS. pSAlo.07Ga 0 .93N^7yKi 

9i P iGaNn>^ Mi 0<ofl;aEj5satixs«liffi 
fc*£L<, :ttipiSi3^It53y^ni 

KL p ® A 1 o. 07G a o. 93N ^ 7 y KI 9 i: p iG a N 

^>?t hJii 0wfl;i6*saEix6B(i(5i^L</«c5o 
Sot, **W^*»ft:u--trr*liS6*»jilctt«L-C 
pS=y^ USttl4i/2, pSAio.07Gao.93N 
^77Ki9«!:piGaN3y^ Mil 0<7V</u^J& 

ttiii/i. 5 left 9, *#<{SI&ft{br-#s 0 #cg 

aNltfflt'lip^>n hteffiRtf pS'<^?»fii# 

[0070] s^k, &&m<D&%m7<nm<ttf}) 

fc, *»«»* ? *»friefi«o [1-100] *i6iic?gj« 
£fk#y <yj*?k*m.ft(» (1-1 

00) ffiii^#BHffiT-fc5fc«>, Sfc;#!J 
u-1fo*«8«liB*^#Blllrj:or»*1-6ct3ftSffl 

[0071] ((Hife0y3» nil oi*, *%mzmittf so 
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%*mfti'--Q ! <D¥m#mi*£x (ooon mz%& 

[0 0 7 2] Ull 0\Z^$tltt%W<n%1fo&l3<Dmik 
if]) ****** tPtt, ##0ij7<D^2g#U-- tHc 
it&LT, ££ilA 1 Ga N 1 4^$>6:^W« 

[0073] in 1 ok^t, *8^^lft^y 
^Jgftu-im, (l 1-20) i^i^nt7 7 
>f Tg« 1 ±1^ ff$3/imOnI!GaN=i>'?* hi 
2,J?£0. 4 /i mCOn^A 1 0 . 07G a 0 . 93N? y y Y 
13, 1^0. 1 mCOn^G a N#;tf-f YM 4 , IPS 
2 5 A (^i^* h p— A) (7) I n 0 . 2 G a 0 . 8 Ni^ 
RrmtmZ 5 OA Ho- A) CO I no.05G 

a 0. 95N»i8Ji^P> 4 6 7 ^fflW^fi*^#F* iSffitt 
15, f ^0. 1/imWpiGa Nit if 4 Kg 6 , p 
iGa Nfttf'f KJ!6±tC»rt*iX, <1-100>^ 
4 ju mCO* K 7 -f P SB 8 *ftr> tzW £ 2 0 

00A (^>^^Fp-A) COS i 0 2 ^^^ 7, 0ES 

0 . 4 n m<D p §y A 1 0. 07G a 0 . 93N 9 y y KJI 9 , /? 
SO. 2 u m(D p^G a ? KJf 1 0 , N i /A 
u0 2Ji&JRj&>ibft5 pfgl 3, Ti/AlW2ii 

/SU n$l=i>?? hJB2*BttiLfc«lCn«ffil 2$: 
»rilLTl^5. piA lo.07Ga 0 .93N^77 KH 9 CO 

jfMNPtcii, ffM;fr8;KJ;o-ci*A 1 s i 02 copjfctf 

^^^60T', S i 02 -7*^ 7K^gfiA 1 G a N 1 

[0 0 7 4 ] A 1 G a N»lR*ft«F(Ctt, ««^«^^ 
^±IC^^b b bA 1 G a N#-e£ 46^, ^bA 

1 G a N 1 4COli?{ip^A 1 0 . 07G a 0 . 93 N ^ y y Y 
JBDIctk^rft^^iSS^/hS^o Si0 2 8l7(cJ: 

0, ^ 0 0 9 A I G a N 14 ^J)ot tlM^t/M 
8<0»*te£fr<bfci>o te»gi(t:(cHL-Ct>#%W7i: 
f^^co^i^^fo^o 

[0 0 7 5] *7c:fi«tt:fkJcB8L-Ct>#%W7 t|B]«tW 

a*^Sbtt5^, wimst, »BB3ftSi!aia(-i 

liASMK < t£Z>b^0 A 1 Ga NS«^SlC<t 

[0 0 7 6] *fcfi«StfklcBBLTfc##OT7i(^«^ 
a*^»bixS^, *tt*^-C#5t, ScffitfOQi&Kift 

(i^ix{C< < ta^t^o A 1 Ga N8tRj£*iCfc 

[0 0 7 7] m^L^^Pit^M^/l^CO K7-fx 
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ft> Mittf}) *A3R¥*tt<& (1-10 0) ^bbsst 

7 tmmx-hZo 

[0 0 7 8 ] «#%0ij8)> Hi ltt, *»W«r«fliXf 

7k*mtoi'~?<o*m»mii±x too on ®^^® 

[0079] hi i icft^-c, *«9!<&S{fc;tf y 

#aM*:u— Iftt, (1 1-2 0) ffi^M^-f Sl^r 
>f Tglg 1 H^3MmOniGaN3>^^ hi 

2, IPSO. 4/imOnSAlo.07Gao.93N^73'K 
B3,ff£0. bm*nSGaN*^KB4 l J|$ 
2 5 A h p — A) 1 n 0 . 2 G a 0 . 8 Nft^ 

#Fl<blf:$ 5 OA (iri'?* ho-A) <7> 1 no.osG 
a 0 . 95N»fiJB*^ftS7«»0#fi*^#F«JgiStt 
15, f^O. l/im<Dp§!Ga Nfttf-f Kl 6 , p 
SG a Nft#-f KJB 6 _tic< 1 - 1 0 0 >#(*1C0* h 7 
>f7m^/*£*tfc* B4^mWSISl6 4:»^l» 
(Oipgl5^m, J|^ 2 00 0A (^y^ho-A) CO 
Si0 2 "7^^15, i0 2 ^^^l 5£fflt>Tjl 
«tt(Cj^ric$ixfeff*0. 4 /i m(7)p^A 1 o.07G a 
0.93N^77 Kil 7, J?$0. 

^ng!8, RpSlGaN^^hBl 8±{Cff2 
iSLZtis A^o^Rtl 6 i:4>^5-ffiri-5Bi 8 /1 mWBB 
Pai^J^ofcS i02-7^^2 1, N i /Au60 2l& 
W^46p«*2 2, Ti/AH0 2i&H^f)45 

*4<DT\ x 7 fy^aot^il9^MU 

hJi2S:«fflLfc«tCntt«2 O^MLTV^ 

5 0 mi iw*w*^--y<o*w*«fi«»o«5t*«fe 

[0 0 8 0] HI 1 »C75^n^*«W^#*W 8 co^fb 

JtSLT, S i 0 2 ^*?60^#<t, p^Al 0 .07Ga 
0.93N?7 y KB£ pUG a N3>** hl£iIJRfftlC 

Mt5S*^S46. *#%M8tU «i 5^m, 

BAKU /i mCO 1 #60i?£ 2 0 0 0 A (^>^hP- 
A) (OS i02 S^fflV^o ICiiftSiO 

2 •v^^Srfflt^Tfc, pi A 1 0. 07G a 0. 93N ^ 7 y F 
11 7^piGaN^y^ hJB 1 8dS**|pHCItASo 
tWSns: <tli#%0iJ7 JrWWfrCfc*^ nSlGa 

m®<7>®att (s i o 2 KWLmzMzmm/m&zixx 

i*4v*flB«: «T, KB^ii¥^) Sr. fH-#<o 1 £g 
«Tlc*S<-C#a. piA I 0.07G ao.93 

N^77Kil7^:pSGaN3>^^hii 8 601J? 
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£fci-5::fc#-C£, Pi^A 1 o.07G a 0 .93N^ 7 s> K 

intpiGaN^y^nii 8 6o^)cBiu- h&m 
»L*r<46. fi«*tfc, «*-KWW4 

[1-100] *rsi«c^$n, ^ffctfy 

co (1-100) ^#Bflffi£fl^T*fi««ffi£?&rit-r 
[0 0 8 1 ] «###)9» Hi 211, *%W*mittf 

x>hz> 0 hi 2(c^snfc*#%^9o^{k^y 
¥«flcu— if^^wflcaa. £t (0001) 

[0 0 8 2] *#%«9 ^:#*«8<7>avM±, #%0fl8 

k&iis (1 1-20) mzmmki-z-v-yT^Tm 

gltf$3/imWnlGaN3V^^hi2^niG 
aNlS9 2l>:I^tbot^ < !:X'fc5 0 n 
20 «lffi2 OiinSG a NS«9 2 0Kffi(CJgfifcSnSo 

[0 0 8 3)112 fC^Sn^*3gW^#%W 9 60^fb 
#y r>A^i*l^- If-Ctt, #%#J8 ^COigVMi, # 
#M8IC:fctfa (1 1-20) i^Ii:t5t77^ 
TSSl tW3^m(DniGaN3y^ hi 2^n 
SGaN«fi9 2l:|^ofc:K'fc5. C 60& 

nli2 OliniGa NSi9 2(DlIl:M$n 
60 n«SM^K7>f3iyf>W 

It'fc^ #%0*j8{ctt:«LT!e^MagXS^IKBS{l:$ 

n^o **»EK^*a|#^fiw [1-100] *■ 
30 r&jtcflM£*v ^<b#y (1-100) 

ili#%«7-l 1 fcBWR-CfcSdS, SSSWiGaN 

xhztzib. •9-yT-<Tmm&ibz>m£iztt'<x9imm 

[0 0 8 4] <H16W^JB> 1 2CO^ 

60 [1-100] #fllcffi£j££ftT^sa^ 
*»*feflw [1-10 0] *|ft*fctt [1-100] 

«*B±tc^Six«lffii: LTii, [l 1-22] ®co 
ffi, &®tfc^x? t ITS i N4rffit*fc»&te [l-l 
2 0] B*s»jft£jx*»«'t>*>*. 
[0 0 8 5) it [1-100] #ifij*-f Jxt^5»3* 
T- 1 l/-f0^igii Sr K v A a: y ^ > ^« t'co- ^ 

BB^0>*tt-e**i-iLrf, 5 7-B»rt±oBHii4 

[0086] ±ie, zmmm^mm 

50 (DmVSVtt^Jk^—ftt.* (ll-20)IMi 



V 
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itS t><OX*\*te< , (0 0 0 1) ®, fcMMift!ltf>ffi£ 
MgAl 2 0 4 SS, GaNSWMUi), *fe»fl^ 

*^ffM£ft5& B B 0 <o^®^ (0001) BBT?*>ntf 
[0087] ztL, ±ie, ###flk #3as«i*>«{t# 

y ^^1^1/- t^tt, (0 00 1) ffi nMG a Nl 
«±C:R?>1\ *<C5B*ft©nSGaNSS, nSS 

tt^o$fe^ft:-7^^^fM$tl5*S 0 B e ^^®^ (0 0 0 

i) ®-c*ntf*igwwliJi(-i»«<c^ 0 

[0 0 8 8] *«w^naui±ia*#%W. &3i 

bft5k<OT*teft< . #B»Hff^#Hw|a^#)la> 
K- tr > * , »* J «tS*t*K»-*' * * K ? -f 3i y ^ 

[0 0 8 9] J6fttt^*?ttS i 0 2 Srffl^Tl* 

T i 0 2 Kft^rottO^^R^b 

*»(*S^>*Stt (0 0 0 1) B"0*>6#, *»f*Btf> 
(oooi) E*fctt (0 0 0 1) BBtwfti-ft 

ftl/\, 

[0090] !f*rrt-c*<, 
3Sft*w 7i— km fcaffl^rft-eabs. 

[0 0 9 1] 

fj£<bft6 0 

[0 0 9 2] ^fc»tR*fi-C?£tt«^«®«:fiHtJi<OH 
tfM£<fc 9 {&^BT'iI J: 0 . Sttffl«*|fij<o 

BflHP£#*#<-C#, ffittJi««r0r£o«[«t:1-6w^: 
"CU-*'*©****- K»J»jMt;L5 0 

[0 0 9 3] SfclciliRjSfiUiJ:* y -r^ilJiiMT* 

[0094] ifc^aaeKar^afrtefiw [i-io 
o] ^^{cffM-r^c^-c, g{t:#y $j*ik*mfr<n 

(1-100) 

[n®offl^ftia^] 

[Hi] *8W«)##HloS(k3!fy^SiW*u- 

[a 2] *«w<oit*s«i ogfk^y >)Ai*sflii/- 



(10) ^2 0 0 1 -3 2 0 1 2 0 
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[13] *^(0#%p]2(DSfci/!J frASR^W*!'- 

[B5] *«flo#%W4^nwy ? 

IB6] *8Bo*Hi«2«)awy 
70 [17] #3glE<O#%0i|5<7>Mfc#y ^A^afLfcU— 

ifo«isi(PriBia-efc5, 

[0 8] *»wo#%W6«B{b#y i"- 

[B9] *mW<D&%M7 <n&{ktfV 

[Bio] **won«sw3(oafk^!; 

[mil] **w<D#*«!i8oa[^5 ^a^^^u 

2» [1112] *^P^O#%0ij9CO^{L^y 

[[Hi 3] ffi*^Kjg*ffiSrfflv^-CKig$tt^. ft&<0 

[111 4] ffi**>Sfc#y ^A***flo-¥<o«ft»r 

1 (i 1-20) ®£M£-r ^-t^r^rgs 

2 nSG a N^>^^ 

3 nlAl o.07G a 0 .93N^ 7 y KB 
50 4 n^G a N%1S^( KB 

5 *S*^#F«JBSttH 

6 p^G a N^^-f KB 

7 S i o 2 IK 

8 S i0 2 iP^P 

9 p *£! A l o. 07G a 0. 93N ^ 7 ^ KB 
1 0 piG a N^>*^ hl§ 

1 1 

1 2 VjSjltfT/US-^A^fcfea n£i 

1 3 =y^/U*5J:tffta»P>ft6pWi 
40 1 4 £@i§iA IGaNi 

15 S i 0 2 SI 

16 S i o 2 ^n^s 

1 7 p iA 1 0. 07G a 0. 93N * 7 y KB 
1 8 pUG aN^>^^ KJi 

1 9 

2 0 Vioit/T/U^ = 9A*>t,ft&n«& 
2 1 S i 0 2 H 

2 2 =?4r/u&J:(to*»bft6 ptS 

31 (11-20) mzm&tirz>V77'<7mfc 

SO 3 2 niG a N^>^^ hB 
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3 3 niA 1 0.07G a 0 .93N^7y K® 

3 4 niGa Nfttf^ Kl 

3 5 Si02i 

3 7 nSGa Nft#>f KB 

3 8 *i*?#F*a&ttJi 

3 9 piG a N##>f KJf 

4 0 p^A l 0 .07Gao.93N^7y KJi 
4 1 plG aN^y^ hi 

4 2 

4 3 ^^fc^tfT/t^-^A^ftSnlSS 

4 4 ^^Wi^b/^plS 

4 5 MlAlGaNl 

4 6 S i 0 2 R 

4 7 S i 02 P^Pgfl 

4 8 n^Ga Nft#^ KJf 

4 9 *Sft?#F«tft&ttJI 

5 0 pMG a Nfttf-f KB 

5 1 piAl 0.07G a 0 .93N^ y y Kl 

5 2 plGa hi 
5 3 

5 4 f^y^i^^^A/i^^Sni;!! 

5 5 S1O2I 

5 6 =>i/4-A'&&X}&t>*t>te& p€H 

61 (11-20) &*mmt't?>-y-yT«<T< 

6 2 niG a N^>^ hJl 
6 3 S i 0 2 R 

6 4 S i0 2 flPlfC 

6 5 n^A 1 0.07G a 0 . 93N^ y y KB 

6 6 n^G a N##-f Kl 

6 7 £m*T-#Ftffii?£ffli 

6 8 piG a Nfttf-f KJf 

6 9 plA 1 0. 07G a 0. 93N * 7 y Kl 
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7 0 piGaN^V^ni 

7 1 ^^wJ:^^^pti 

7 2 f-*yfc«fctfT^=*i^6ft5 n«« 

7 3 ^MAlGaNl 

7 4 £££iAlGaNB 

8 0 Si0 2 R 

8 1 s i o 2 Bflnffl 

8 2 niAI o.07Ga 0 .93N^7 y Kl 
8 3 plGa N##>f Kl 

8 4 ***^#F*aSttJI 

8 5 p^G a Nft#^ Kl 

8 6 p S A 1 0. 07G a 0. 93N $yy Kl 

8 7 p^G a NaV** hi 

88 Si0 2 l 

8 9 ^yWi^^/iSplS 

9 0 »^ 

9 1 ^^fcJztfT^ = *AA»e>*Sn*I 

92 (0 0 0 1) IniGa NlS 

9 3 ^^jocfctfT^a-^i^b&anfiS 

iY? 101 (11-20) i^iit5t7r^Tli 

1 0 2 n^G aN^y^ hi 

10 3 n §! A 1 0. 07G a 0 . 93N Zyy Kl 
1 0 4 niG a Nfttf^ Kl 

1 0 5 £Si;^#F*iiif£ffii 

1 0 6 plG a K%1S4 Kl 

10 7 piA 1 o.07G a 0 .93N^ y V Kl 

1 0 8 pg|G aNnyn hi 

10 9 y y ^»5S 

110 S i O2 R 
30 111 

1 1 2 ^Vfc.fctfT/U^-tfW^&Snl;® 

1 1 3 =y4r/U*5 € t0 5 4A»e>4*p«i 
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